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PROBLEM TO BE SOLVED: To suppress a drop of 
the output in the course of long-time power 
generation one t i i in of toxic 
substances. ; SOLUTION: A direct liquid fuel type 
fuel cell power generating device according to the 
invention using methanol is equipped with an anode, 
a cathode, an electrolyte film pinched by the anode 
and the cathode, an anode passage to admit flowing 
of the fuel , a cathode passage to admit flowing of an 
oxidant, a fuel accommodating vessel connected 
with the supply hole of the anode passage, and a 
cathode collecting vessel connected with the 
exhaust hole of the cathode passage and collecting 
the fuel supplied to the electromotive part, an 
unreacted oxidant, and cell reaction products,; 
wherein the arrangement further includes at least a 
mechanism to put the substances emitted from the 
cathode exhaust hole in contact with the water 
existing in the cathode collecting vessel to conduct 
the gas-liquid contacting and a mechanism to send 
the water solution collected to the cathode collecting 
vessel to the fuel accommodating vessel. ; 
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(57) [##)] 

-KSt, A^-KIt, flu T / - Kfii i * V - Kffif 
Sgi, StfbgiJfriiil^-ttrS;* y- K^iiSSi, flutery 

a y- Kitiissco^tiiPicMSSti, smgr.t«-i&^^ 
atfcv^T, flute* y- K#mpa>tb#msix5ftK 

*, flute* y- KHJJ|3i^rtti¥SLTV>57Xi;««!$ 

*-c, &s&£tt*fT&5fcfc<z>$flii: N flutery- Km 

ttfcfr* 5 *r*>fc< £ *>ffx.?cc: 4 *fflK 

£1-5. 




[iS*ri i ] r y - FteMm try- mm{¥xMf$. £ 
ftfcT y - KHi , A y- KttSKS i * y- FUS^T- 
ffM £ n~t 11 y - Kfil £ , fuier y - FttKSS wsuie 

* y- F«!^gtMLT^^nTV^mfPK)gi^£b 

piary- KftS^MLTiaasnTi^jt^ii^ 

itfliayj y- Fftm^icMLTifiB^nrv^s^bSMii 
KS-ffM-f 3 * y- h'ftgft i , 

mamwB&n 1 sssp tew ■ 5t»©r;- 
y - p i Hufei'ifbSJiitiis^© 1 •ffifn-fHt^ij-Htt 

y- KMPi, ftUffil^bSjatiiKcflii 
©SSfflsicgw hfit^ y- KSNffl p i , Mtar y - Kl+t- 
& P £ ftftKtfJlX**8 t , 
tula* y- Kftttipfcfg^^n, Butefimf>iiM£Wrt-if& 

Wis* y- Kftfflp tmmx y- KHUKSStfcEfffc 
J; tUSflfcLT, * y- FSNffiptf>^ffi£ft3i!iK*r, 
WS* y- KE&§^ftS£#£LTV^;d<A:Mtt£-tiT 
t , js^&tt * * 5 ft i » 
fuiE* y- rajK#g§ft{wmiK£ftfcjfci£$RSr s Buiejs 

it:'-' n i. ' u, 'ft J il 'I „ d li 1 

So 

3 ] wmm$m®®%stT y - mm a torn 

* fci4iS*iI 2 ^eftB^WBfHWMKftlllL 

a. 

Ii»*ii4 ] ffiw.mwm®m>L<i-±i> y- khuks 

i^Tia^amwl^ri' I I UeffiSSfi, 
[SS*« 5 ] t y - KttSSES try- K«m* T*ffM £ 
tifc r y - Kffi i , * y - KMtt« i * y - k*««:t? 
ffM £ nfc * y - vm t , fluier y - tffltia 

* y- K«j^fc«LTft#3ftTV*«*»KIRi:A»(b 

ifutar y - LT@ae£;ftTi^«£Kji§gi 
*Mtsr y - Fusils i: , 
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Buffi* y- K*ffi#;tSLTiEe$n-cv^l^iJ?;lEii 
S§frflM-t3* y- KSfEKffii> 

HufS^^IiiSSro 1 Sf[it»^S-tt-^1^fc*(73Ty- 

jei-«fc»»* y- K«ni, H&iE8rtfca«iiBtoffli 
©ssajciRft feiifc* y- p i s tufar y - Ktt- 
« p K.mm £ n±mMU®®^ t s 
tufa* y- K^tbp icjt^^n, mfiHEm§i!¥fettt^ 

®.mm.&mx-itWi<5-fc , HfjiaJtsns^^A^ fb tfjiar y 

[0 0 0 1 ] 
[0 0 0 2] 

50 itLTfflV^PEM (PKFC, @^m«?«^ffi 

»*-}lS*1-5 r t K J: 9 tB;j^0tt1-5 i 2 
*«S»THKaLTV^6t%A(bn-CV^«« L*>L, jtt 

A\ y ^ '> ^ 2 ^«?io^-e*ffi- 2. ««t i ttift 
*j i-r* t-^m ^ tit v ^ ^ s %±i±<D iftffiR vmfmm 

40 aj*>2 &mmmmx-(ofg,fs. g si^roisffl it l ^ 
mm) ^ifl^osfflif^tftotjtv^ 

5,. * *btc % PEMi£^SM-^#r'h£<1-3<k^ 
5*jB*»»1-«fc», ffi«** (2 5 0 a tm) , ffi 

f^^n-tv^, -tro^^^aot 1 , BMy y y-;v*^ 
7 1 d h > Sr flk ffii-r 1 1 j; 19 &n%fr 0 is*iy y y 

-vl-JSSS;*, (DMFC) fi, P RMtJtiKLTffiyj^ 
50 /h^ <t£Z>t\^'x&\1s.h~t>i)K -(omtifrh&Bisn 



3 

wmi "j , ss«!^ 7 y -^mnmmmmm^m^ 
[0003] in ic^*©iiflirt<j/ftiiM^> 7 y -a- 

jt^ffi?i««^fi©«BSBl*^1- (Journal of Power S 
ources, 83, 204(1999)) „ E^lT- * J ~>\<VmWfe> 

(omnmtr y - 3 swr y - mvoa 2 

4 *^r.tf* y- wi£ , Huiar y - k^^buIH* y- 
KiiwFpatiae^naffi^iHigi £*fvtf, eh 51^ 
11f Sc, t y - KMS&iS 1 5 0 few, y 7 y -A-f+usn 
1 5 2 £y 7 y— M#ttip 1 5 3 ifr^r-fsy 7 y— a- 

1114 - l ,,, , l| ,, 'I 

«y 7 y -/V7kig*##§ 1 6(4, *y^i9^Lt^ 
7 y -/Hfcfc p 1 2 ic««e s*vtv>5» * y - m&tii 

8tlt KfltfUitt-it&q 1 4&tf&flSflJ&ffiq 1 5*^1- 

y- KttK 1 1 *»dtSixr 
f4, MMpi 4ic^$nrv>5„ 

[0 0 0 4] ffffWRlCU, #Jxfi, H^n h>imV$i 

Si^m^ftSlMiSl-li, 0Jx.fi, »|ffl'>4v^P t r 

£ Ltii, #!lx.fi, P t^ffl^fbnrv^So r©#/^jt 
^ /-/H8i(sHEJifc^siesei-t5V^Tf4, T y — K 
7 y-/v*^ffi£ffi4£U ttfiE£J£lcJ:o-c 

[0005] £ r EM^y 7 y -^«s»«?i!iroffi 
;j*ifi]±*-tirsfc » m b , sfifflf mil * -t-isefg^ *ai 

«, r;- KftfeffiJf KtK-jj&i-a W#iw a fc >j co y * y 

sgity 7 y r y - Ktt&i 
^r-sjci^tetuft^ot^ ? s-zi-imwi.ft* y- K 
*«Ji tsuif l , * y - vf\mm *xr/- mmm t 

-Mmfm<om.j) *wp s-e-stv^ hjs*5i s e 
n% rco^ o.x^-/^-iismi±By ^y-^iss#is 
v ->U, mMx-h *) , 5 MJit±© y 7 y - A-TkigSSfcr y 
-KttaESt«-*&1-5i:, ffl>>JttfFL<teT1-«. $ f> 
ic, +74 ttvKtDX. 5 4««WR©*(I{b*«HII!l1-« £ 
s&^fb 777 -^7k}t$(<Di8y£* 5 MjyTi- 

ftfrMflsStf afcfcfctt, 7 7 y 
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[0 0 0 6] Sfc, 7 n-x^--^-ii§mi±*Tlf 
Jb'Efe £ LT «, T y - KttjSEa (- 5 y 7 y Sr 
t'<T7 y- FftfeiKg+T-ffi^L, * y- KftfeSJi-S 
jfi^-tir^v^-fe^^x.tb^^. BIJ*., ry- F«!StJi + 

ffi-r?*5« */c, ry- F^SS^-C'ffifcti^^ofcy 
^/-^2k»ffi** y- KttaEsi-ai@s-&4v^!S« 

tit, 'BS £ L r ffl v ^3 y y -/wKSSw y ? y 
gS*TifS-£ _ efc5 c Ld»L*7) 5 fb, {gMSwit^l- 
. hi 1 . L ' WuV- ■ ^= -J : l ,L - :• . - ' , a 

£v^5P^^lI**lrs c ±tero«(c, 5M«T<73«Sroy 
-7 y-/wX?§S*'M4£ LTfflv»«- tJJ*«4 Lv^7)s, 
fdx.fi iivtm«ro»v^p< 7 y-^7j<?^S*JSS£ Lrffl 
£, y */-/u*»«8«©sp8W**:tr < *5«»t 

c^i-v^cot\ y 7 y -;i>frmR&&$>t3 * 7 y -^wK 

[0007] rro^^Ste^frxfi, ^^t- ^-iS 

SE*Ttf (bnst*, mm£ L-ccoffi;jWie5< tez>i> 
©to, y 7 y-^7X^*jft^l-^-/-c&0/jfv7 c thi;j'f 3 
^§<45fc*tr, %m$iW.£&X'<DtiiJjtemzi&TL 

[0008] zk±mm l fc«tn , iswtt-ie tv>p «^*» 
tb ft, % v > y ^ y - ^*s^flt* * * v ^M-r- in z z £ ^ 

jt-ii^gif ©y 7 /-^zKjgiSfrjfta^aEja 

[0 0 0 9] Bu3$LfcEll 4St>*01 5t7KtIt, ii 

ftou&m y ^ y -^^miitt , ^y7i;±oT7y 

- KSEKfi 7 id 7 7 y -/w*J6e»E * 5 fflfiS {c * o 
xv^ n TKy^i 9/i^fttX^nfcy 7 y -;wjqg$if4 
«IK!S««-3tR (inlet) 152 *ii LT^Sg+SO 

^ Si 5 i conft&ifctiZc. W&&(Dih^/7i\-ir y- 

r y - KSiEB i o Srjjfttis y 7 y -^mmifir y - K 
lf:vi;;;+: 3 {z mz-^if - £ £ <£ ip , r y - KttJSES 2 y 

0 i--<r©y 7 y -^wk^S^r y - mn,# 

3 tg^iitf r £ (4* < , •S!i4«ESg« 7 (737 * 7 -;t- 
*ttip i 5 3 frti#m£tiz>c :?)fci!i, §?§^(73y7 
y -^*^«©fijfflxij^i4, -fe L (-i4ffiv v. 
[ooio] r<D^*iSJ65fcfe{r, aK-K^WJt* 

5(5 E^1-5*t^^*^iXTV^7)5, fUffi^*l : L<iS* 



5 

S^T'tCiiSoTV^ftV^^gWt-CfcSr *fc. El 16 

it>#^p>n5^, r j- vimm*-c*9 /—intuit. 

* / -^**tt©»«jWfc* fc*< 4oTtT<. 

Me^m^^y y y-^£**c, 

JMtfclteM-« p WJB*4- C« e iot, Ell 6© 
i£ « J7 & * m v ^ ft £ 12 , 5 M < © ffi v n y - >v 

X ") , mmfanx<Di£Mtm i> J -ivT-&tf*. 

[ooii] -h\ ry- Kffiicfctt^SJSlctev^t 
ils -i?^^^^^^5 e 0i6©it ( ry-K 
SlEg8©#aj p i 3 i y y y -/wk*g$££S§ i 6 t 
l, &fij#»> y y -A:*»«ft y y y 
fcJKI-awifcJlufii, ry- K*-c*.ritSixfcn»fb 
#/-^»«*»k:iFSf*ix, y y y-^wx 
*«**©rtffiji*±#1-3c:i:K:43. *fc. Hi 4© 
**J^ro> y y -^7j<it?f$*y ^ y -a-^^s 

L T , iM£ V 7 s © P± ffl JE J J # A £ ffi * T V K & 
HAW* * / -/H8m«m$8«£ 
H^ft:©Uj;jfiT**>fcf»1-i4l!:«*. 4fc, ry- 

.fctt, ry- K«-e*riiSftfc-iWb«**^»t#ffl 
tiS-&LTLS5, r©y y y-^ra, A#fc*f 

LTftT-fc5t»2 6 0 p pmjy±*^cflcScffii- 

mtzfmLxtkmi-z&mifimx< s« La»u aft 
©Sffi-ctt, y * y -;i^\x t r®Mb&3tf*#WH-3 r 

itt**TfiftV\, -Jb\ ^«1"5y y y-yi^x©* 

sjb-fltts%i(bn«a«, B»« y y y - >hb * ta 
;j^#f)n^fj{f?fiis©7 o~8 osiitiiaLT, 3 o 

lgXiiliiJj?A3fi(D ISXTM&TLX L^v, iot, 

ffisg-cH^y y y -^Msm©^**? 5 - 1 i4 
[0012] s e, ki, ry - Kflfefti 2 tit* L/c y y 
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19, am.^ iztkmznzMtmu&nx^^z. * 

0. 5 p p mUTfcj&MZftX^^Z,.. ^flh(D'\m*K 

x-mitmm cs^ut;- Kffiffid*» & # m <* *i a 

j& y- h*ffi-c-*^i-«*irfe i; 19 , 3(7 y- k«*^ 
T, 3& y- Kfig-e^sns/W-tt, y^y-^, 
L 7k % % <d $. t. ^g|5 ^ mm 1 - S r i il t- * v \ * 

i-z<dx\ ti v- b'mA>h%ikt Lxmta^nzwkm 
hhz, iot, u y- FH/j^fttb^ns^ii]^©^ 

* y- h'ffi*> felsfkSiJ^aiP 1 
l r mux s htzimw * , -t © * * ^tr.-#aji- sritt 

[0013] -s^bMSiryy y-^3t/.xifr^ 

^ •> >> a * f<75««#j^ttK , * y r ^ y >vr x m 
¥ >\><n>W.tzrr iv ^-iv^Mm-z^mmPMmm t LX 

^,<om.mnwM^<Dm^ ? /-iv&m^i-ztK utt 

o * v ^ -l^b^ 3g (4 m. * L * v * t ^ 5 j?.a l z ffi -1 v ^ x v ^ 
S« y -/H»»*a*«SH10T y - 

K«7i> fb SPffl £ It 3 $C<££ y 73-ffi1- 5 fc t s r © KKff 

^tasieosaif^fis -cfo 5 7 0-so °c(4, y ^ y -/> 
w«,'S^•Sx.Tv^5■/t*, ry- h'ffid^tt, A«©y 
y /-ivij'y^imth^tiz, ior, rntroyyy- 

<«'>i"5i:v^fflja**.li5= Sfct, -4P7xr- 

U y- Flg*^«*.1-^>S<?^iJi:*^^T^rt 

mi~z±ib\z^mx^ %>t)K ii y- Ym^^m^. 
i-z><dx\ m&ffiz7km$*z ti<^?$m&*.zz>, ± 
^ o-c, * y- Kffid^SNffi^nstiHfflf ^pj^^ 

fcfe, rj:«^y y y -^js^aMi^mjgert^roiaff^ 

[0 0 14] 

<D?$m& K ± » tc * ^ tifc ^ © f , Jt ntfy^ffi 
50 zt^Bff-jbi-Z, 



[0015] 

Kf«H i77- K#m#:T'ffM $ ftfcT y - Ktfg i , 

* y- vmrnm tn-j- niwMaf:* y- k 

ffit, SulET/- KttSJf&WtuE* y- KttMEBKSS 
SfEii»*^fiBi-a r y - Ksmffi i , ssib* y- k*s 

tixtt fb nt7 y - p <t ftufeg£fb3iM;is&© i 

tSfcRftftfcflHfci'ftfcfca* y- Kfftl&n <t , huESE 
fb^jfttii6S©ftii^ai§(5(cg3:ij-fbti/c* y- Kt#ttiP 
tufST y - Kft-lfrp $nfc«S«-JR**« i , BSE 

* y- Fittiptsssti, Mfaigffifr.^fii-W^^ti 

(T5m?a.gJ?©*.fi!c#J*Ia|iR1'5* y- KHUfc^frfi 
A.fcB«*!*(*HB»««i»«fc*iV^-C, WE* V- K# 
ffl R i miB* y - KEDRgS b frISifSc J: 9 mm LT , 

* y- K#ffiq^#ffi£fts#j«fc, huE* y- ke 

JRSSrt L T ^ S * £ £ #-c , SCiSJgtt * ff 

^^fcftrofttflii:, suK^ y- Kianx^rtictEiiix^n 

IS 4: «r^4 < 4 tixfc r 4 *tiMX£ 1"2 

nmnmrn^mmsx h s , 

[0016] fftEgS 1 iCtS^T, StllE^^lKS 

&mzmm&& xmm & ntcMmsgomnzu® 
fufBWiK^^t r y - m&o t omimpmrnfin 

3SL>\ rftfb©#jfg:(;:J:o 
-i^ i i» j m: ^^^Ji'j f -r.-hiziif m -. j ,vrt jn^ 1 ?n 

[0017] 4fc, mrEfU^^lrft^T, fuE^ 
fi-HX^^ L < Itfi y- K@J|x^co'>ft < t 4, -J," 

©fcfecotttjJ ") fabfrbteV, iuKfWJ 19 Jgco -fiif, L 

mm * ^ ^ << ivm&nnm izizmi-z m iz&gtftz , 

[0018] 12 ro^MSWi, r y - Kttjfcl i r y - 

Kftft^-r^fS jntr y - k« i , * y - mmm b 
u y - Fi^T*^ £ ft # y - b'M b , SuIbt y - 

5 l«fS ti>>htei&i!tix\ l *z&im*to.b, wist 

y - K*ffi*ic« L TIBS £ ft T 1^ 3 'Jt»itiiSg*?FM 
1-5 T y - KSIg&« 4 s rniW.fi y - KftfMMctt L TIB 
«snrv»s»ftjiw«ji»«r3K*i-«* y- KftttJK 
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fcr y - mm a b ttmmit%mm&(D 1 ay^icitfb^ij 

y- FffigPt ftufeS^MMiigg 
©ffiroaigr, (digit fbftfc* y- mm a b > nmr y - 

m% a \zmt zMtxmfrmmm b , hjib* y - k# 

UJPtsaSix, HuffiiEffiflsWiCfft^^ftfc'Jt^K s 

&&n@im*Mm-2>)3mz.m^x, tmmmmm^m 
mm (o m j j mjj « tr si- m l , stt a mjj «© ^ an je 

bHISBM^^t)^ MET y - K««&a^O 

suE»4»ftt-^«*igaB^-ti-s r 4 *&mt i-z%mw 
mwm%mmmmifmw<»wm)i : (kxh r 

>- iff 1 1 1 1 1 1 iL V Hill' 
[0 0 19] ±ta^^[-t3V^T, ffifrJt^i: LTil, 

y y y-yu©7X?§?«7)50S lv^s, rfticntb-f, ^y 
20 r/vn-^cttOtt^WK-efcoTtiAv'L, S«bfc, 

[0 0 2 0] 

[^i<o.*m©^SI] 4;«H^(c^^^i(7jiEMaiL|>^y 
30 5 C gift, +«Wt#5JB 1 ©BS*!y y y — yHSSW 
X\ m 2 (4, 0 iEf«f ;h#05 -WS-^1-BI-r-fc5. 

@3B, Hi ic^^ft/tm 1 (DM&m* y y 
?fe«msfi*sj»i-5fc»oiiiKiaf*>5, 1 
«3M y y-^w«Mi©eia^*B^jt«ji Lfc*tfi 

*^1"«S:l2l-c-fe5„ ^fjir, H5il, ^gfjici^sS' 

1 coaia^y y y -/H»»«»««8«*»isi-5 fc» 

-^jfr^iitftiaT'fc?),. 
[0021] amsmemspiiiffcett, ei 1 ^^i-i 5 

40 Ty-F^Sglg7 s 7/-Fli*3, Ty-Ktti 

^EJi2, *y-F»«Ji4, *y-K»« 

#5&tf#y-K8fcBffi8*«;t3,.. r ftp, co, ry- 

KStBUR 7 , T y - K*l«* 3, 7/ - Kftkitg 2 , ffi 

y - KfiftSMK 8 tt-tft ^*ft^4ii co co ft-ffl v ^ r <t ^T- 
-5 5, y y y-^7Xjgffi?)5j|xs^ftTv^2) y y y-;wK 
®m®& 1 e iMi*>^i9 («t, n 1 
>-y<tf*l") #r yT l tt y — FflSss+S7coy y y-^fft 
1 2tgS^fttv^ c Ty-K?IK«7co 
50 y y y -A*tti p 1 3 « s y y y -^Tk^SSH 1 6 (c 
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2 0* n y - 8 (DWiikMiMS a l 4 ingjg 

£*itv^„ * y- ksssss 8 c?#aj p 1 5ii, ®ik# 

2 4 y- KEJR&SI 1 8 lZ.jg&t£tlXiS*) , 

* y- KffiA»fbsmstL5*»W3fe»^©i6ft:sia«*s 
i 8 4>tH]iR$^5ttm*i-*oT^5„ £Mn, #y 

T*3fj s -troffiifiimTtff 2 6tfmm.£tix\,^<Dx\ 

H y- K«*»tb#m*n*««:*2Kf r-5l«««1-5r 
[0022] Ay-KB>y^^ft5^y-;K * 
5$ LT, *tn#l-3^Sf£a 5 -tfr#±^©-t\ 7k<px 

S. «1 8©rtJ±7)^^g^Sl¥jT : 'fei'J , jgik 

#24 tefflv*«»tt<*«:H*1-« r 1 in J: 9 H?l«jHgT- 
feS,. ££>ln, $fk#24{2, *y-K@JR$Si8rt 

tf, 3»iK#2 4tt, 12 01I:, ffcrtfflfcHfcSftfc 
#T-fe « 2 7 in J: oT ^SH'S r. 4 tf* nJ-SgT-fc 

tS.%. Ufr L T fi , tlffllli 2 7 ir r <fc 

inft LTiitgJ-/L#:i ft t) , SfcjtfcSStf 3» 

[0023] £tbin, iiitmpjixsipc fi^ffi;^ 
w^D^fb/j^fPfi^ nsy * y-^7ki$?ig^Srt^y 
y y -^*MSoiSAi-JS: i:t, y y y 

1 6 (ny y / -^K^ffifrM^-fs y y y ->vm%^Wi 
at, B2roy y/-7U*ig$t#g§i 7iiiiKy^ 

2 1 («T*2©a«#i':?'iS1-) i«r«A5. S P, 

in, y y y -^*i&i£&3§ i 6 roitfw, a y- khjjdz 
1 8 c«itiKT(osi5^tc, m ik# 2 3 bfrLxmm 

mk%* y- fhjkwsi i s rt^^TK^MJtw*^* 

jgffi^si e^^m^sm^©?*., yyy-A-tf 
xi*wr/vft Kii, * y- KUiK&H l 8 ^W7X 

inj&cj-a^, * y- KmR^ig i 8 (D%^izn~m{t 
i s ^(ommrm i ©y y / i e 

idiSffil-SfcfclC, H^>7'2 2 (Ji(T, %2<o-m. 

' :n;; 

± t) , * y- KISJRSgrS! i 8 +cWin^t7iAA,T-^S 
y y y -a-, ^/^T^f t K&tMSs?&, r y- kj§ 

roSJS*fT* 5 fc»ffl»fi LTTT#UfflT-§ Sfe'ttT-ft 

<, ^*&WA*inMLT^r**ntLfe(73feS*^in 
y>«?1" 5 m i: ^ Rj-gg i: ft 2, „ 4 , * y - KHUR^S 1 
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JR^agl 8^«bieih#2 5&iILT0*8lWff2 8 ^tUX 
V>5,. ^ Cb ic, ^(^©^{nii, m.2 9^ov^TfcO , 

K0te^tff4 3 ©7K7)5/I«LT7S<*5ri;* 

[0 0 2 4] * y- KEHX^S+^Tk^ss^inll^l-^ 
^ffilTIfflDft, 13 y- KUDlX^-l 8*-c. ro ^ffiM 

»*fr ft** < ?£~6imx-t£ < , ^ y- 4 jy 

[00 2 5] r <o% i roijg^y y y -7^*4« 

"/i&©3£ffiinM LtBI 3 frfflv^TfA^i" 
S« rciSinii- fi^Siift-MKDf^in^^-tJrT 

*?.n# t Lxtm l/c <ofrh mm * y ^ y 
*^JS«s i 6 rt©y y y -^^©atainjs; ct, 
5 r y - h'SCK i o friftts y y y -/u*»«©SIE* j m 

(mL/min) «rffl«l1-fi»*ffifll#a», ^Z- 
•6, S5l <0> ^y-yv*»«c»iSi 6A»(bia««|5 (DM 

fc) ca«i-«#ai: l-c, jb i 1 9 

* . y y y -;Mi*#IS: irL-r, ,|g2royyy 
im^i. 7 if 2©I« *>y'2 i ^fbin, *y- 
kieijr^s i 8 a»tbB i »y y y -7i^7k^^n 1 6 in 

5c n, gg2, stj«|g3.©^7K>7'tt, yy 
> y-7w»*]«g3 1 swrn^^.D^fbieMM^g 

3 2\ZX^XUm^nx\^, ^tr-IelSg 3 3 (ijt 

WmMiigm^ (DMFC) fC««E$^TV^« ffi& 4 f.Dt 

^klE^fPftSe 3 2 (i, y y y -7wM**J«e 3 i 

Rvmmm 3 3 tjg^ * tix^z>, ^ fb in, ja^fsm 

Jgffiffli (DMFC) *7Mi-f <s-/cfc©t-y (El^L* 
v>) tt, ry- vmm&&v<$v~b"ffim%<nMti\c-% 
#^nrv^5 c ^ol, r ro-y.xxAinia^3Asnrv^ 
5 * > , m M -y r > & 1 - y & ^ ti^M 3 4 
w, SM*!y y y-7wjt^m?&rotti;j-r'.iE«j^-tir5fc 

ffigf. (DMFC) inil^^nTV^o 

[0 0 2 6 ] Will ncoilE«TliiJ«i-^l§:3 lit, jffjgs?.! 

y y y-7w»m?itiA>^^sr.0s§ 3 3 isfo^mM 
<omm®{£&i&m%km$£fc&mwm$i& 3 2 t-e^l, 
tcr- y^^Sffi^tisyyy -/wxitss^ 1 e + 
©y y y-^7i<!§?(gffi)S(njsi:Ti*«*>7 c 1 9 ©i&g 
ft*, y y y -Mtftfijwsifi 3 1 x-mmi-z - 1 in J; 

[0027] ^fbin, y y y-^M3te#af±, yy/- 
' ^fli*sjfflisis 3 1 r-fpffi $ n± y y y -^isaicjs c 
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ji<7i<.m&m%5 1 7 frhm i <d * ? ; -ji-ykmwvgg* i. e 

[0 0 2 8 ] mPMiat, y y y -^kmim^ft^ 
y y y-^TkigigroztS^o. 5MKTt4«i, itgffi 
sr-rtgr.-c-^ y y -jv^&k*. c s 

±ot, Sio^^y-MgS^ieif©^^ 
y-;wK&}$©fe£#o. 5M«Tt*o7ciJ-fi- s yy 

y -^wx^?it*aLfc^-r-> y y ~iv&mm& i e 

*Stt5M#tUt<5 t Ell, H3tc:fc5 

-j^mwifrm i ©y y y -^tk^s^ 1 6 icm-m- 

5-itJ;>i, ii©^y-**SiSfSi 6 troy 

^/-^M*0. 5Mjy±lc1-ft!f, I? 1 «y y J- 

bftW&.ht£*), m%si 6 ^©-f '<r©y y ;—>\>i&m 

m&fc\<^-Z5Z kt^X^Z, g?2roy yy-;U7k 

SSS^nn, -ffi.^*fflT-fc5-/c», iil2©yyy- 
;wk$iiKS3§ 1 7 <£©y y y-^7K^ffi*1-'<r^v^§ 

o/tp#,ft-c\ ^2 ©y 9 j ->v-kmm& 1 7 

y- h~m*<D7k^&frmmi-zz k-tfi-simkttz,. £b 
tc, ssi©y f /-^-Am-im^ l 6<f©y ?/-/um 

[0029] lot, mi <DW.mm* y / -^mmm.m 
^sm^ttt ±5i, y y y -^^g^frsmi-snt 

y y ;-/i-7kmwi.®%&m®.T5±x't,mt\tt£Zr. s 

mm$% 1 7 (cttigv^ y j ~n-7kmm®mr Atiztz 
»k, iiffl^; -/va^sss 1 e t jt« l 

y * ;->mnim<om®&<o®®zjBc>m&£to*. 
[0030] (Mi (Dmrnmrnomm) $h^^ r 

6 *«IS:l»^-5 r t ^^r«6t?*>5. 0 4 id, 

nmfcmKG&m^ffimL-jzm&Tiii-, .r©4§<h m 

4 ro^proy y y -^Sftgg&^-f i 5 sc, y y y -a-A 
mmt y i" • utli , h ;in 1= n ; I 
* ©$mffiM0§ ffiigS£I5 6 a> tb #tB £ iafc y y y -/wk 
-oro&g&KS t nbbiix* y y -^7KitS« 

3&1 6 CHUR^ixa (HT, ^Usl?S&i#1-) « ■ 
vb\ Bis Lfc r y - Kto« 1 50©^;-* 

#ttjp 1 5 3 kmwnmzh-ftmmtwT ; - vrnms. 

©y y y -;Wft.|&n 1 5 2 zmmi-Z ' k \z£ v) , as 
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SftfciEffig&t, -A^y y y-^tor-y 

y y-/v*i£$rf3^ t^-5Jtg-ffe5 (JKT, E?iJi*ffi 

©^.ss**^it mk h *imx&> § c 
[0031] k~%m\m^m 1 ©a:^!p< ^ y 

Atfxo«3a«Et*f l-c^4«)H*, r 

[0032] (y y y -^7K^*tB^) *v^t% is 
Jga?Jy y y -/MaMsMGfta* fb to tB S sao*5.ifiS'^fby!» 
tb y y y -^7]<?§«^©y y y -;v*^»a*jf a 

t i-fcv^riittitHSffiiift- 1 (t) yyy- 

^7R^M^§s©y y ^-M^MICm (t) (4 S T 

[0 0 3 3] 
50 [ft 1 ] 

Siosu, 7/- Kittys 't'-co.KJ^y y y-;v^ 
?i*^«r -M -vmyti'^^klcm^x^z, is. 
l s c m 0 «y y y -^*^^ts?oi-AoTv^^ 
yyy-/U7k^iSJS (m) , vm s v w «yyy-^ 
&oyk<7^ /utti, v (4 y y y -/u*&jK£$§£>ft:Sf 

[0 0 3 4 ] ±9 iHft^y ^y-;v«a*ftHifcvMt^ 
{4, ^.«piaK»ctotB««**t p« y y 

<t "y jt«i-2>y y y -^7\mm<viMm&ifjmzmt£ * 
s-i^BTtit^s. $«b{c, ^tr.taggttottissM 
*£ y y y -/M^^wtiwy y /-^M&om&frm 
ttrtgptfe'it^-a-Tfctj-tf, ifropf^cr-y y y-;u*?g 
^ ?KW^g©y y y — j^KB-m^^^i-z^^h^ 
. ^"5, ftM£ixx^z-&mmkmm^y ; r'j~tyn<D 
■y-<i>%thi-~ kiiwmkfrj)^ nm±mmr'hz>, * 
f>t, M2wyyy -7wX^ffi^§i*S^ ^S^t^K 
m , mifKi t * 5 y t- y -ym * mmi- z> - i i> «r 
ttft^ n -ojtjg^y y y-/i-»r«Mi«ffisie 

[0 0 3 5] ^P,tc, ^l©IJg*!y yy-;v- 

*ff«ft*«Se* )Ste1 ' 2> fc * © to H © * 7ft 
i', mttsnftti (so) T?fi, toH+tfv^y y-Q 



13 

*fT s n , v«$! y y y - a4s»wjiw» fbssnat) 5 
t (t) &%mmktLxmfei-z, £fbt-, 

S2fflQ = Q+I (t) A t<Di\-mi, 11"S»Q«-*#> 

3,. ;nta <y ii-||£ftfcQfc*tL-c\ yyy-;u*?# 
«§S5*©y y c*t£»H-a„ ;©Hit 

t£> },1tftI]^©.xxs>:7'S 4©C A », tByjicMI" 3y 

y y i . 1 b ^ ^ - 

© y y y - /wzkigas^ * © y * y - c A * S 

iTV^Ps^li, I"**)*) S 4©Jt$Sri 5 , Ye st-aW 
S 1 lz&<3 fc*&-Q-(4, tf's-jftjj *M\\L 

La>U l?l©y y y-A^KitflS^^y yy 

-^»aa«i?f^roaiat?fca c B ± e T^otiiKN:: 

tt, y y y -^*»«*«|!: y y y - 

Sifr^fr'J-x.S (.xfy7"S7) c ;<DC B BO. 5M 

jy± s n 5 t -c-fc u , :na t to y y 
Jt^ T*5i, t'tL/i (t xjf > Vffl ;j z *t *> j±j ;j 

*iIf5^i^T'l^^tft, |S2©y f /-jvym 

mm^frhW, 1 ©y y y -;wK$§*§^i;:y y y 

m^7k^mmi'z, mm^n 5 y y y -^*^s<t* 
©•wfttiaic-ft-tr-fcij, n -©y y y-^x^ss 

7) „ zcomn&mnteL, ig2©y i>/->v 7 m\m 
®*<n* y s-^mmrA^w^mmm^K c 

fcDt^-r- (.^ry7 , s 9 ©WfffiroSSS) , |2©^y 
- *r Sm-f 5 «l 1 1%^ * 5- x. 5 ( -x x y 7" 

sio), usi^y ^y-^^mm^mseic 
* fE'ii £ -art *3 < fc 0 , « n-fsfl $ n fc4§£ 

[0 0 3 6 ] (^tfg^lt^^f) 4«W(c^5$C«^glS 

*<d 6^^139 frmmi.xw.wi-z, men, 
mzmz m&^mm^o -m ^i-m^zmx-h^, 

17 11, ftiR»*««©tt«J U 4RC»#1-aft«»BK 
©IB ft© •^*^11f:^CEl-cfcS r . B8B, iSMttm® 
1 ©y * y-;v*»«»»ic:fflv^»i>td3ft5 
ft»atjqSft:OStn*3i«1-«S:H-T?*5. 8 9B, ftffli 
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[0037] B6 (c^-rmt, nm^mnm<D\Hmic 

ob (ar, ?sfflif*io «-»«i-5ttWD«6 itfrn 
misnxto*) , rt^ttt^j^fiwRctiafi^©* 5 ?m 

tt»6 2*'If^TV>5 t ±oT, ffiiM^Tl-ffe 3 
*««»U mW>him*&Ai-Zt, tfia 6 2^4218 

t, fSS6 4 0Sflt, jSlk#6 5*^LTf 6 6 
7tf M1-ft}i s fc2)SffirtJ±^SE< ^o-/tD#^T\ ^--^ 

fc«*^#fffit^&ffl^ftffs ^©±T?5 s Aft#fc> 
otHtk ^ f r.©M#: i ffi*75 s PT-t/fM C 5 C i: 
«54l' c iot, ^©M^ft-fc^-[6](^fcfbT s ^fi 

«*^7LM*^ =>"T x y y X t'ftfc * ft«^K^jp ( f 

1-2.^?ft©{gV^©^*ttW "9 tS±g|5^Sja*-tir5 
r tfrgftii: LTV^§„ J;oT, «tl(cffiA* ftfc^#; 

v^r itt^a-eiiftiv. ±ot, -JKttt, 

[0 0 3 8] S tb ic, M^©SiI*W^«. i ^Pf 
30 ©3ii*[6i±1-«fc»tH:, »*IB;©?L««:iHlt1-5^ 

nfe©*/S*>*b, *«Wtt5V^f4, Mffi^»i:L 
±©^WS©iafi©ttJ7"?^^Lfc c H7 (a) ~®7 

(e) mmmvTii 1 a^a^^at^ssjt^ftTv^ 

^ 3S|5^T?*)5 0 0 7 (a) ~H7 (d) ©illC, Stflg^ 
W^^ir^LTV^^^IEgJ; >9 El 7 (e) © 

[0 0 3 9] «#:^Btg^Sr, ^ 1 ©jSJg^y f 

;-;m$mmz&iir i ©y y y 
fflv*fc»G£ovvr»ijji-3. H8Ij:^i-«c yyy 

t-^ cfczusf^s? > ^iij^©y y y -/u-7Kr#i'f5ryi'Kffl 
tax$ft5„ mm** ? ;-^7km&xh«), mm- 
50 ;-/u%7.t-m{k,mmK fs.mftmmfr&Lx 



15 

%\,^bx-h%>* 

[0 0 4 0] §(bt, »l©ift«3!* 

TV - FS+TMfil* Lfc-SSfb^S <h > i> J —/V-Hx 

F\ iSK&t/y yy-;W2, zkC&ffiU -gf^slli: 
ttS-aai-Sr irtftS, ±oT, */W7;bft F& 

T/*s&*#A,fc"y y y -A-7Kfg?S7>\ sffi/j^^tti^ti 

<&r.£ lefts, s&i;:, «ffi*>fett, -WctmhWc 
P V A 76 m R ft h * i: 1 - 3 ffl V ^ 5 r 

[0 0 4 1 ] im2<Dnm<DMW l l ^We^S 

^ 2 ©EM^y y y -^immsi^ffissgw -^n 1 

0«r#fiaLTj!ftlK1-5„ llOtt, 438ljHl::^3&2£> 

jus^y y y -^«»ffiMi«mse® -^^i-m^ei 
z<oM2 <ov.mw* ¥ y ~>^mn.%%'mm. 

«, SB i ©B:ffi*!y y y ->H«!ftffiife#lttg*|;:*stt5 
IS i coy y y -/u**tt&u<# y- kbic*»k, «ft 

mmRum%<D)imcmLxiL m ^ <om&m* y y- 

i>cot\ El i ofle*c©i£?£&WM^£nrt«Tfc ^ri 

[0 0 4 2 ] fcfc, J^±CDfA^T-tt, L 

C7 '-'i 'm,-h s • : ii'ni i , < '-Mz 
«lLT*,SLJi4V\ Z\<OT)V^->\>\Z 

[0 0 4 3 ] 
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" mt&M 1 ) rtlf7cmX5cm (Ifllfc'H) X 1 0 c 

3 i ii o r ^ 3 -y c & ft gp tr ft m 1 ■ S r t 7)5 bI tis T- fe 5 ,. 
Eli ffiHAiwm-^TrogB^lc, iiiii c 

mX 1 cm03^*aSJt, ft£ 3 cm»7 t 7^fy^8© 

ff (Wa) *jg$Lfc e fft^nroitra^fj^ yy-/u 
7C Tz a Mtid (O S*MftiJt(i, ±ii*»fb0. 5cm©f|?^tlff 

ill cmX 1 cmCOyt^fett, ft £ 3 cm©^77,f 

■yyil^ff (ffB) SH&WLfc. *fc, ^rortffi^± 

fc c it? lh# t hX s AiRifffllL, ^tL-r-'tl, 
rtflE/j5l. 0 1^J±, tL<{4, 1. 0 2gffH±|li 

0 /t d# t , S3§ * co Mi4:7js r. tH $ 2. ^ n 

TV^S, 6 cmCOFJfS-C'Tkft-An, 

3$iy y y-^BS«?iiicoiaj{f?aif 7 o°c*t- 

20 MLfcjK-G-ifci : 10 (yy y-;v^f.x : -if^si 

co^e^Jt) roiS-Q-Sttf*, ^>^*fflV^T 1 0m 1 /m 

1 nOiHCP, ffAj6»JbSftL, *HK«**frfcofc. 
fib, S»Sft:t4aP3»*fT4fe-i*, ^ffl©44Sllllfc**i 

Jtfrip^fci r 5, y y /-A,** : r»fl;«j|s- 1 : 
9 5 0fib5;iWot t 7K*-c-co«^) i i!fctt, y 
5^ y y -^Tj'x t rg'dtK^corS'G-^fl^^ y y y -jvh 
**m\&<z\t\zifi\,x%%iX'hz>^b ft mm s n 

[0 0 4 4] ^tbtc, jS?rK#A*jJ?lh#BiS»L % fsj 
atCHRfrfi 1 * o fc. ^ 2 0 SciS [K#^ ffl % , 
A» fb * ix-C ^ 3 ^ i /i^tSS S nfc„ ^ x y p 

v h^/yy^OTCDffitJ;^ ^•^^co^/Hii!ii, 
y y y-;L-*7x : r^fb^*= 1 : 1 0 0 sr-fesr <t 

4<? [0 0 4 5] (HJgfiJ 2 ) 

<^«5>»^©MIJ> 7 cmX 5 c mCOBfdijSfrJf 

^Hro^-6i©J¥$« immT-jiS, ^fc, rcoS^co± 

tfil^V^T*5"J, S'J1@{^* 2 m, 7. 1 c m X 5 . 1 
c mOlfflf fc07'77f^ Lfc„ r 

co^SWS ii o r v ^ 5 ©frt §15 5 r t ^ Biii 

T-feSo H 1 9 «4iC0l:'^TC0g|i 

WAiSl cmX 1 cmCO^*2S(t, S*3cmffl 
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5 cm©f|5^t||ftJ?ai cmX 1 cmWTtfrfctf, S£ 
ScmC^^fy^gCW (ffR) *«lLfc 4 

V^fci*ih#R*ljyi'j#[j-/c e 

[0 0 4 6 ] ^©iS©^^tTTJis©ii^?^ijxiy 

tttf, fffe©*,? -^©aStC, f^lmm, W85 c 
mX 7 cm©7 c 7.X^iy^iJ©-f±^JfJ @)£ L7C C r 
©ttt^S© Iff [610*11 2 Oi^f, 0 2 Ot^fl 

LTii, f ^ lOfl/im, Iff*"® 2 . 2 c mX l . 2 c 
m<75^y ^Wy»R (lA) f ^ 1 00/(m, Iff 
«2. 2cmXl. 2cmOBSt^D-^Oi (IS 
B) *;ft.^';h,4fejiSLfc, IjgBll-teA-n-x^R 

twj "j y y - x 13 , ttijj ti -is 

<D»mmfti>*b%.toi> t Mn%^mz, mnm* y- y 
at, ffit^y * ;~smnm,m<r>W}immmMi-z> i 

OX;t.X'tomLtzUtiS£ 1 : 10 O^y-A-tf-X : ~ 
ISfl^igW^A-ifc) ©fe^#:*, ^*ffl^T10 
ml /mi nWjjfEiiT', fAA'tiML, ^M»*ff 

titCc m 1 5 mmillS trc^f, ftlJJ IS 

©±#7><lk*ofc, &2 5#&(Ciglk##BB 

Ztltz%fc<Df-y7}) y/fr'fiW -ti^fu-? YVyy 

y-Atf.X : rig^?B= 1:211 offc^riW 

ty t> y -^m<pi^MLtct^^bti^r. y c<Dtc 

[0 0 4 7] **fl-u tttt ►> «««Mt»WB* 
RBfc2fc*Lfc. *ffl«, JTC, TW, 

7 OT^T'MLfc^it 1 : 10 $ J —A>i3* : 



(10) S12 0 0 3- 2 9 7 4 0 1 

1 :4 2 3 5f*)5:iWofc t &B fiffiiAJ: <9 * 
7 y-A#\xfr)SiiLic< l^/cft, !A*lV*ii}± 
•J fcffiSR frfflV^J^, > ? y-A^+l-^Lfci: 

[0 0 4 8] (^Jfe^iJ 3 ) 

20 P-lr.x (R. Ramakumar et al.J.P 
ower Sources 6 9 (1 9 9 7) 7 5) I; 
X"), r;-K«»l (Pt : Pu = l : 1) jSJf*- 

<s^7^i* y - k'fflttat ( p t ) m^i* y-/ 
7vl> ftfSLt, f«tflJ^»(i, 1 0 0 tc^j- 

LT**Jt-CT / — Ki4 3 0, y — K(4 1 5 «t Lfc„ 

- Kfflftfeitfs - > y" 5 j, ^ t - 7 p * - * 
>.x (Dupont ?±^7 -f *>S«S R 

-20092) t ^ ^->iSmA*APx, BulEttlKte^* 

-<-x h ^r. llyk^S^-tf'^-^-TGPH- 1 

2 0 (R-TRKttK) ro±H5 5 0^mMLTft)* 

Lfcyj y- Kffl««Ett^-#^7 y y 

D^-7fi>.XyW*^I^ f $ (Dupont %tfy 4 ^> 

s r - 2 0 0 9 2 ) 1 4 tySft**iBi, Suwefisi! 
fc„ ;©^-.xhf r , si7K^a^y7-#>-i-^-TG 

PH- 0 9 0 (E-TF.Kttl) ©±iC 2 5 5 M m^* 
4f0 LTKifs^^fc, TfJflR©/^--7^3)-o*-*>.x^*> 

WM (Dupont tfty ■< -fry 117) ©(liii'tfic, ittr 

15 V s n -Ir .x -cfi^K L 7c T y - H'ttSil tliV- YtfcWm 
tr-fcy Y^y?^ (12 5°C, 5 ^>Rfl, lOOkg/cm 
2 ) tJ; i5-7 c l-.x*ffV\ Sl>*^KLfc,. fiL, FWiM 
SB 1 0 c m 2 |c ft 5 « L fc c £ (b t , lit L fc 

«0*«»f l , ttHMMt-eaiii! r y — K 

ttKHfftt 1 0 5 u m, 77 y- KttttJIM: 5 0 ^ m-e* 
2. r t A<»^> 19 , S»ftJgi>75H^T- § T V n 5 r i 

s» [0049] <iM?¥Jy * y -^«*sf«?fc<offtK>#: 
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le im L fcjgffitft -5j?>Sro-fe/-5 u-y tc^S* 
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£T\ y yy-/l-i»?(Si1t«*0. 4m 1 /mini 1-5 

mo. 4 5 v in r-mfctfmw. u ^1:30 ftfmnfii 
*M lo-w 3 r t fc„ y y y 4 fgrn 

1-2 r £ ict u mjjtfmm.z nz r t s-sski-s r £7)5 
r-i fc n ateit, y y y -^gffissi 3 ©^ y y -;v 
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